Research findings have suggested that reading deficits and problem behaviors are positively related. This synthesis investigated how reading interventions impact behavioral/social skill outcomes by reviewing studies that included (a) a reading intervention without behavioral/social skill components, (b) behavioral/social skill dependent variables, and (c) students in Grades K-12. Fifteen articles were evaluated by the type of reading intervention, associations between positive reading effects and behavioral/social skill outcomes, and The What Works Clearinghouse (WWC) determinants of study ratings. Findings suggested that reading interventions tended to have positive reading outcomes, while behavioral/social skill outcomes were small or negative. Research did not suggest an association between improved reading and behavioral performance, regardless of the WWC study determinants rating. Implications include reading instruction may not be sufficient to improve behavioral and social skill outcomes. Additional research is warranted to investigate the long-term impact of reading on behavioral and social skill outcomes. Keywords reading difficulties; learning disability; behavior difficulties; behavior disorder; behavior; social skills; reading intervention; at risk students; synthesis; all levels Many students who display persistent problem behaviors also struggle academically (Kauffman & Landrum, 2009 ). Academic and social behaviors (e.g., reading, math, social © The Author(s) 2014
skills, problem behaviors) are related and reciprocal (Malecki & Elliot, 2002) , with a positive relationship between social behavior and reading (J. W. Adams, Snowling, Hennessy, & Kind, 1999) . A meta-analysis by Kavale and Forness (1996) reported that 75% of students with Learning Disabilities (LD) could be differentiated from nonlearning disabled peers by social competence measures alone.
Studies have also suggested that early behavior problems are predictive of later reading difficulties and early reading deficits can predict future behavior problems. This was demonstrated with higher levels of behavior problems in 6-year-olds predicting later reading deficits in 17-year-olds (Breslau et al., 2009 ). In addition, two other studies demonstrated that first-grade reading difficulties predicted third-grade behavior problems (Miles & Stipek, 2006; Morgan, Farkas, Tufis, & Sperling, 2008) . Moreover, when behavior problems persist and students are unable to develop prosocial behavior by approximately third grade, children are likely to display antisocial behavior throughout their lives (Bullis & Walker, 1994; Kazdin, 1987) .
Problem behaviors are also negatively associated with the likelihood that a student will respond to intensive reading interventions (Hagan- Burke et al., 2011) . Measures of attention and problem behaviors have been found to be significantly and positively related to students' nonresponsiveness to intensive reading interventions (Al Otaiba & Fuchs, 2002) . Furthermore, in a study by Torgesen et al. (1999) , problem behavior was identified as one of the most reliable predictors of student outcomes (or lack of positive outcomes) in response to intervention. The authors noted that even in one-to-one teaching situations, problem behavior made it difficult for students to benefit from intervention.
Problem Behaviors and Reading Research
The relationship between problem behaviors and academic performance manifests in various forms including (a) externalizing behavior (Nelson, Benner, Lane, & Smith, 2004) , (b) internalizing behavior (Harris, Oakes, Lane, & Rutherford, 2009) , and (c) deficits in social skills (Kavale & Forness, 1996; Malecki & Elliot, 2002) . See Table 1 for operational definitions of these behaviors. Reading achievement tends to be defined in two stages referred to as (a) learning to read in Grades K-3 and (b) reading to learn or understand in Grades 4 to 12 (Chall, 1996; Torgesen et al., 2007) . Related literature on problem behaviors and reading interventions will be summarized according to these two categories.
Grades K-3
One syntheses and one meta-analysis investigated preschool to third-grade students who failed to respond to reading interventions. In a synthesis by Al Otaiba and Fuchs (2002) , they investigated the characteristics of students who were unresponsive to early literacy intervention. Nine of 23 studies in this synthesis reported attention and behavior problems as a factor. Seven of these 9 studies reported a relationship between unresponsiveness to an early reading intervention and attention or behavior problems. In a similar meta-analysis, Nelson, Benner, and Gonzalez (2003) reported problem behavior as having the third largest magnitude in predicting treatment effectiveness (or nonresponsiveness) in literacy interventions with rapid naming and phonological awareness having larger magnitudes.
Grades 4 to 12
Students with reading difficulties in Grades 4 to 12 often demonstrate declining engagement and motivation to read, possibly affecting growth in adolescent reading proficiency in two ways (Torgesen et al., 2007) . First, students with lower motivation spend less time reading than students with higher motivation. Second, students who are less motivated to read are less engaged during reading, thus negatively influencing comprehension (Torgesen et al., 2007) . Furthermore, Torgesen and colleagues (2007) identified motivation and engagement as areas of skill and knowledge that need to continually improve in Grades 4 to 12, stating that "… motivation and engagement in reading and completing reading-based assignments must be part of any comprehensive plan for improving levels of academic literacy in adolescents" (p. 10).
In recent meta-analyses pertaining to 4th-to 12th-grade reading interventions (Edmonds et al., 2009; Flynn, Zheng, & Swanson, 2012; Scammacca, Roberts, Vaughn, & Stuebing, 2013; Wanzek et al., 2013) , there were not a sufficient number of studies included in any of these systematic reviews to examine the moderating effects of problem behavior. Edmonds et al. (2009) acknowledged this by suggesting that future research should investigate social, affective, engagement, and motivational variables to better understand their role in student reading comprehension outcomes.
Theoretical Explanations: Behavior and Reading
There are four hypothesized models (Hinshaw, 1992; Spira & Fischel, 2005) that address the causality between problem behaviors and reading outcomes: (a) Reading difficulties lead to problem behaviors, as student's behavior is escape maintained to avoid difficult tasks; (b) problem behaviors result in reading deficits, as students are not academically engaged and do not access the academic content; (c) a transactional relationships exists, where both problem behaviors and reading underachievement simultaneously influence each other; and (d) a "common cause" such as inattentiveness can lead to reading and behavior problems. This synthesis will further investigate the hypothesis that reading difficulties lead to problem behaviors by examining the evidence from reading intervention studies that include behavioral outcomes (Hinshaw, 1992; Spira & Fischel, 2005) . If the hypothesis is supported, improving a student's reading, through a reading intervention, may lead to a decrease in problem behaviors, as behaviors are escape maintained by avoiding difficult tasks (Morgan et al., 2008) .
Reading Interventions and Problem Behaviors
Two syntheses investigated the impact of reading interventions on social outcomes (Nelson, Lane, Benner, & Kim, 2011; Wanzek, Vaughn, Kim, & Cavanaugh, 2006) . Wanzek et al. (2006) located 27 intervention studies that investigated students with learning or reading disabilities in Grades K-6 and reported the following conclusions: (a) The majority of the studies had small positive effects on social outcomes, (b) reading interventions and social outcomes were positively associated, and (c) further research was needed. Nelson and colleagues (2011) investigated the effects of reading instruction on the social adjustment for students who have or are at risk of having reading and/or behavior problems. The inclusion criteria for this synthesis required the studies to (a) be a randomized controlled trial (RCT) or quasi-experimental, (b) include enough quantitative information to have a calculable effect size, and (c) have dependent measures in literacy and social adjustment. With this inclusion criterion, they located four studies in Grades K-6, and found that reading interventions consistently improved reading skills (g = 0. 49) but did not improve the social adjustment of students (g = −0.14).
Rationale and Purpose
The rationale for this investigation is to expand findings from previous related syntheses (Nelson et al., 2011; Wanzek et al., 2006) based on research suggesting that there is a (a) high co-occurrence rate of behavior problems and reading problems; (b) need to improve reading outcomes, especially for students who fail to respond to adequate and intensive interventions; and (c) need to further investigate the theoretical explanations that posit the idea that reading difficulties lead to problem behaviors by exploring the relationship between reading and behavioral outcomes in the context of reading interventions aimed to improve reading skills.
journal from 1975 to 2013, and (h) was a group design (single-group designs were excluded) or single-case design. Otaiba & Fuchs, 2002; Bruhn, Lane, & Hirsch, 2014; Cook et al., 2008; Joseph & Eveleigh, 2011; Mooney, Ryan, Uhing, Reid, & Epstein, 2005; Ryan, Reid, & Epstein, 2004; Simonsen, Fairbanks, Briesch, Myers, & Sugai, 2008; Spencer, 2006; Vannest, TempleHarvey, & Mason, 2009; Wanzek et al., 2006; Wanzek, Wexler, Vaughn, & Ciullo, 2010) . Finally, the reference sections of all the studies meeting the inclusion criteria were examined. Following the initial computer search, no additional studies were identified that met the inclusion criteria. The search procedures resulted in 15 studies from 1981 to 2009.
Literature Search Procedures

Coding Procedures
A code sheet was developed based on previous intervention synthesis and included (a) participant information, (b) design, (c) treatment and design group characteristics, (d) clarity of causal inference, (e) precision of outcome, and (f) effect size measurements/descriptive findings when applicable (Edmonds et al., 2009 ). All articles were double coded after interrater agreement was established at or above 90% for all coders on two articles (i.e., single-case design and group design). Interrater agreement was calculated by dividing the number of agreements by the sum of the number of agreements and disagreements. In addition, all tables were double coded for accuracy using the criteria described in the following section.
Data Analysis
The effect sizes for the group design studies were compared descriptively due to the low number of studies with calculable effect sizes (n = 3; Nelson, Stage, Epstein, & Pierce, 2005; O'Shaughnessy & Swanson, 2000) . For studies where effect sizes could be recalculated, Hedges's g (Cooper & Hedges, 1994 ) was used to recalculate the effect sizes by taking the posttest divided by the pooled standard deviation.
Data analysis was descriptively provided for the single-case design studies using the visual analysis procedures recommended by Horner, Swaminathan, Sugai, and Smolkowski (2012) . Visual analysis was selected for data analysis as effect size estimations for single-case designs currently have no widely agreed upon method (Horner et al., 2012) and many researchers prefer visual analysis for basing their inferences (Kratochwill et al., 2010) . Using Horner and colleagues (2012) proposed procedures for visual analysis, we investigated five variables including level, slope variability, immediacy of effect, and/or degree of overlap.
For all single-case designs (e.g., alternating treatment, multiple baseline), three variables that evaluated outcomes within and across adjacent phases were used including (a) level (i.e., measuring central tendency within phases), (b) trend or slope of data points, and (c) variability or deviation in scores from the trend line. For designs that included a baseline phase (e.g., withdrawal, multiple baseline) changes between two adjacent phases were evaluated by (a) immediacy of effect (i.e., how quickly data patterns change following a manipulation of the independent variable) and (b) degree of overlap, which is calculated by determining the percentage of intervention data points not having a larger positive outcome than the baseline data point with the largest positive outcome (i.e., proportion of data points in Phase 2 that overlap with Phase 1; lower number indicates greater effect). This synthesis evaluated these variables with the results available in Table 4 .
Study Design Evaluations
To assess the quality of each study, The WWC procedure and standards handbook, version 3.0 (IES, 2014) determinants of study ratings was used. The WWC uses a multistep evaluation process to classify studies into (a) meets WWC standards without reservations, (b) meets WWC standards with reservations, and (c) does not meet WWC standards. The criteria set forth by the WWC vary by study design (i.e., group design, single-case design) and are described in this synthesis.
Group design evaluations-The determinants of study ratings for group designs include (a) study design (i.e., RCT or quasi-experimental), (b) sample attrition with liberal boundary (i.e., low, high), and (c) baseline equivalence (reported differences greater than 0.25 pooled standard deviations on any baseline characteristic do not meet baseline equivalence criteria).
The WWC flowchart of the multistep evaluation process (IES, 2014) , only allows an RCT design without differential attrition to receive the highest study determinant, which is meets WWC standards without reservations. Group studies receive the study determinant rating of meets WWC standards with reservations if they were either an RCT with high differential attrition and had a baseline equivalence or a quasi-experimental study with a baseline equivalence. RCTs that had a high differential attrition and no baseline equivalence or quasiexperimental studies that had no baseline equivalence were classified as does not meet WWC standards.
Single-case design evaluations-Based on the WWC (IES, 2014) study rating determinants, for a single-case design study to meet the criteria for meets WWC standards without reservations, (a) they must have a systematically manipulated independent variable, (b) interassessor agreement must be systematically measured in at least 20% of data points in each condition (if percentage of data points is not reported per condition, studies still meet requirement, but this absence of information must be documented), (c) a minimum interassessor agreement threshold must be met (percentage agreement is .80-.90, Cohen's kappa is ≥ .60), and (d) attempts to demonstrate the effect of the independent variable on the dependent variable over time and with data points in each phase. The final step in determining the study rating varied by design (e.g., alternating treatment, multiple baseline) and included the evaluation of the total number of phases/conditions and total number of data points per phase/condition.
Results
This synthesis reports the results of 15 reading intervention studies and their reading and behavioral/social skill outcomes. First, a summary of studies is provided, followed by interventions disaggregated and evaluated by the type of intervention that was conducted (e.g., phonics, multicomponent with comprehension). Next, studies that report both reading and behavior/social skill outcomes are investigated to report on the associations between reading and behavioral/social skill outcomes. This is followed by reporting on the visual analysis evaluation based on the proposed criteria of Horner and colleagues (2012) for the eight singlecase design studies. We conclude with evaluating each study to determine if it meets the WWC standards without reservations, with reservations, or does not meet WWC standards.
Summary of Studies
Research designs and outcome measures of the 15 studies meeting the inclusion criteria included (a) 4 RCT studies, with 3 reporting both behavior and reading outcomes (Gest & Gest, 2005; Lane, Fletcher, Carter, Dejud, & DeLorenzo, 2007; Nelson et al., 2005) and 1 reporting behavior outcomes with no reading outcomes (Strayhorn & Bickel, 2002) ; (b) 2 quasiexperimental studies, with 1 reporting both behavior and reading outcomes (Scruggs & Osguthorpe, 1986 ) and 1 reporting behavior outcomes with no reading outcomes (Feldman, 1981) ; (c) 8 single-case studies, with 6 reporting both behavior and reading outcomes (Kamps, Barbetta, Leonard, & Delquadri, 1994; Lane, Little, Redding-Rhodes, Phillips, & Welsh, 2007; Lane et al., 2002; Lingo, Slaton, & Jolivette, 2006; Scott & Shearer-Lingo, 2002; Wehby, Falk, Barton-Arwood, Lane, & Cooley, 2003) and 2 reporting behavior outcomes with no reading outcomes (Beck, Burns, & Lau, 2009; Burke, Hagan-Burke, & Sugai, 2003) ; and (d) 1 study that used an RCT and single-case design (for oral reading fluency [ORF] ) that included both reading and behavior measures (O'Shaughnessy & Swanson, 2000) . The total number of students was 304 with 68% males and 32% females (2 studies did not report gender). Thirteen studies included students (n = 294) in Grades K-5, and 2 studies included students (n = 10) in Grades 6 to 7.
A total of 14 studies included students who were either at risk of or had been identified as having a reading disability and 13 studies included students who were either at risk or had been identified as having either a behavioral, attention, or social skills deficit. Of the 12 studies that included the number of treatment sessions, the range was 2 to 137. The primary implementers of treatments were teachers (n = 6), researchers (n = 5), and paraprofessionals (n = 3). One study did not report who implemented the treatment. The reading interventions included 9 studies with a commercially available curriculum (e.g., Corrective Reading; Engelmann et al., 1999) , and 6 studies used researcher-developed curricula. Fidelity was reported on treatments in 9 studies.
Effect of Reading Intervention on Behavior and Social Skill Outcomes
Out of the 15 studies meeting the inclusion criteria, 3 studies included a phonics intervention, 6 studies included a phonemic awareness (PA) and phonics intervention, 1 study included a phonics and fluency intervention, 3 studies included a multicomponent with comprehension intervention, and 2 studies implemented interventions categorized as "other" (i.e., based on Functional Behavior Assessment [FBA] , Sentence Approach; Jansky, 1981) . For an overview of the studies see Table 2 (group design) and Table 3 (single-case design).
Phonics-All three phonics-based interventions utilized a single-case design. In two studies, Beck et al. (2009) pretaught letter-sounds and words to students with Emotional Behavior Disorder (EBD) or who were at risk of behavior difficulty and Lane, Little, et al. (2007) implemented Peer Assisted Learning Strategies (PALS; Fuchs, Fuchs, Mathes, & Simmons, 1997) , focusing on segmenting and blending words, decoding words, story reading, and partner reading with students at risk of reading and behavior difficulty. One study implemented a phonics and writing intervention (Lane et al., 2002) , where phonics chapter books were used to teach PA, connect sound symbols, high frequency words, chapter reading, dictation, and writing. Two of these studies reported reading and behavioral outcomes (Lane, Little, et al., 2007; Lane et al., 2002) and one study only reported behavioral outcomes (Beck et al., 2009) .
Across these three studies, two found student performance improved for all students in (a) ontask behavior (Beck et al., 2009 ) and (b) total disruptive behavior (TDB; Lane et al., 2002) , while in the third study (Lane, Little, et al., 2007 ) student performance in academic engaged time (AET) had high variability, no clear trends across phases, and a total of 88% of the data points overlapping (i.e., 88% of the AET data points during the intervention were lower than the highest AET data point during baseline). For studies that included reading outcomes (Lane, Little, et al., 2007; Lane et al., 2002) , the reading outcomes (i.e., ORF, nonsense word fluency [NWF]) tended to have higher levels and improved trends during the reading intervention phase as compared with the baseline phase.
PA-Six multicomponent studies targeted PA. Four of these studies were group designs (Lane, Fletcher, et al., 2007; Nelson et al., 2005; O'Shaughnessy & Swanson, 2000; Scruggs & Osguthorpe, 1986) and two studies were single-case design (Lingo et al., 2006; Wehby et al., 2003) . In the four studies that implemented a group design, two studies used PA and phonics; one study used PA, phonics, and working memory; and one study used PA and spelling. One of the two studies that used a PA and phonics intervention, was a two-treatment and comparison group design with one treatment condition (Phonological Awareness Training Group [PAT]) focused on instruction sound blending, sound segmenting, and letter-sound correspondences, and the second treatment condition (Word Analogy Training Group [WAT]) focused on instruction in rhyming, decoding strategies, whole words, written language, and high frequency spelling (O'Shaughnessy & Swanson, 2000) . The other study (Scruggs & Osguthorpe, 1986) used peer tutoring and the curriculum Beginning Reading I and II (Harrison, 1982) . This study only included students who had met a criterion for a LD and a behavior disorder.
In the PA, phonics, and working memory study, the curriculum Stepping Stones to Literacy (Nelson, Cooper, & Gonzalez, 2004) was used to deliver a scripted program including PA, phonics, and serial processing to kindergarten students who were at risk of reading and behavior difficulties (Nelson et al., 2005) . Finally, in an intervention study that was to be delivered to first-grade students who were at risk of reading and behavior difficulties, students received Phonological Awareness Training for Reading (PATR; Torgesen & Bryant, 1994a) to teach rhyming, blending, segmenting, and spelling (Lane, Fletcher, et al., 2007) .
Out of the four studies using a group design, there were no behavioral measures with significant posttest group differences. Three of these studies reported enough information to recalculate an effect size (Lane, Fletcher, et al., 2007; Nelson et al., 2005; O'Shaughnessy & Swanson, 2000) and the other study (Scruggs & Osguthorpe, 1986) did not report enough information to recalculate an effect size (see Table 2 ). In the three studies that reported effect sizes for nonstatistically significant results, the range was g = 0.39 (positive effect associated with negative outcomes, negative social interaction; Lane, Fletcher, et al., 2007) to g = 0.63 (intrapersonal skills; Nelson et al., 2005) .
For the reading measures, three of the studies found at least one significant interaction effect between time and treatment (Lane, Fletcher, et al., 2007; Nelson et al., 2005; O'Shaughnessy & Swanson, 2000) favoring the treatment condition, while one study did not find any significant differences between groups. On measures where groups significantly differed at posttest, effect sizes ranged from g = 0.40 on the Woodcock Reading Mastery Test-Revised, Word Attack (R. Woodcock, 1987) to g = 2.07 on a trained content measure of phonemic deletion (Stanovich, Cunningham, & Cramer, 1984) both of which were in the O'Shaughnessy and Swanson (2000) study (see Table 2 ).
Two PA, phonics, and word-reading studies were implemented using single-case designs (Lingo et al., 2006; Wehby et al., 2003) . In the Lingo et al. (2006) study, Corrective Reading (Engelmann et al., 1999) was delivered to seven students in the sixth to seventh grade who all had reading and behavior objectives on their Individualized Education Plan (IEP). In the Wehby et al. (2003) study, they used Open Court (M. J. Adams et al., 2000) and PALS (Fuchs et al., 1997) with eight students in the second to fourth grade in a self-contained classroom for students with EBD.
For behavioral measures, in Lingo et al. (2006) the overlapping data points for appropriate and inappropriate behaviors were not calculated due to some participants having only one data point during baseline, while Wehby et al. (2003) had a pooled overlap of data points across students and behavioral measures (i.e., time attending, total inappropriate behavior) of 186/192 (97%). For Wehby et al. (2003) , the overlapping data point percentage suggests that 3% of the data points during treatment outperformed the data point with the greatest positive effect during baseline. These results also varied at the student level when comparing the intervention and baseline conditions on level, trend, and variability. For reading outcomes, Lingo et al. (2006) found (a) all students had an increase in level and trend on instructional-and gradelevel text ORF measures; (b) overlapping data points, pooled across students, on grade-level ORF measures were 4/34 (12%) and instructional-level ORF measures were 27/88 (31%); and (c) six out of seven students had pretest to posttest gains on the Woodcock Reading Mastery Test, Normative Update (WRMT-R NU; R. W. Woodcock, 1998b) . The Wehby and colleagues (2003) study had a pooled overlap of data points across students of (a) 29/59 (49%) on NWF, (b) 19/52 (37%) on blending sounds, (c) 45/59 (83%) on sound naming, and (d) 21/59 (36%) on sight words. In addition, results from all the reading measures varied at the student level when comparing the intervention and baseline conditions on level, trend, and variability, with the exception that sound blending had a higher level for all students during the intervention condition.
Phonics and fluency-One study implemented a phonics and fluency intervention (Scott & Shearer-Lingo, 2002 ) with two phonics-based treatment conditions: (a) Teach Your Child To Read in 100 Easy Lessons (Engelmann, Haddox, & Bruner, 1986) , which included 10-to 15-min lessons focusing on letter-sound correspondences, and (b) Great Leaps (Campbell & Mercer, 1994) , which included 10-min lessons on sounds, phrases, and a story. The second treatment placed a larger emphasis on fluency. Visual analysis was limited due to the frequency of data points for on-task behavior (pooled across three students there was a total of six data points during baseline, four data points during Intervention 1, and seven data points during Treatment 2) and ORF measures (pooled across three students there was a total of 10 data points during baseline, seven data points during Intervention 1, and 39 data points during Treatment 2). With four data points for on-task behavior and seven data points for ORF across three students, analysis of the effectiveness of the first treatment is unavailable. The second treatment condition showed a positive trend in on-task behavior for all three students and ORF had in increase in level and trend with a pooled overlap of data points across students of 1/39 (3%).
Multicomponent with comprehension-Three studies implemented a multicomponent with comprehension intervention. In a group design intervention that included PA, phonics, and listening comprehension, three 30-min sessions per week focused on beginning and ending sounds, knowledge of letter-sound correspondences, phonics, word studies, and deriving meaning from text (Gest & Gest, 2005) . Results were reported descriptively, with the majority of the students in the treatment group showing greater gains from the first week to the last week on behavioral (i.e., on-task behavior) and reading (i.e., letter identification, letter-sound knowledge, word identification, ORF) measures compared with the control condition. No comprehension measures were administered.
In a two-treatment group design study with no comparison condition (Strayhorn & Bickel, 2002) , a PA, phonics/word reading, and comprehension intervention was implemented. The amount of time students received the intervention varied in each of the two treatment conditions (102 hr of intervention vs. 19 hr of intervention). The behavior measure for this study included the Attention Deficit/Hyperactivity Disorder (ADHD) Symptom Checklist 4 (Gadow & Sprafkin, 1997) , which had items for ADHD and Oppositional Defiant Disorder (ODD). This study did not find a significant difference between conditions and no reading measures were reported.
The final multicomponent with reading comprehension intervention study (Kamps et al., 1994) implemented a single-case design study for students with autism. This study had 25-to 30-min lessons using a classwide peer-tutoring model with the following components: (a) students read a passage, (b) feedback from peers included comprehension questions, (c) error correction, and (d) scores were read to the teacher and scores are posted in the classroom (Kamps et al., 1994) . The authors reported that all students improved in the duration and mean length of time of their social interactions. Two out of three students improved on ORF and comprehension measures, and one out of three students improved on the number of errors while reading a passage. For the measures where visual analysis was available, social interaction levels were higher during the intervention condition than the baseline condition and the pooled overlap of data points across students was 35/86 (41%), while reading comprehension had a higher level during treatment than baseline, there was an immediacy of effect, and the pooled overlap of data points across students was 51/81 (63%).
Other interventions-Two studies were categorized as "other" due to unique qualities of each of these reading interventions. The first study (Burke et al., 2003) used a single-case design and a FBA to investigate the hypothesis that a single student's problem behavior was maintained through escaping a difficult task. Based on the FBA, the student was pretaught the vocabulary words prior to the beginning of the lesson. The results ranged from a 53% to a 61% increase in on-task behaviors. No reading measures were given.
The second study was quasi-experimental (Feldman, 1981) , using the "Sentence Approach," which builds on a student's understanding of language in larger units and the understanding of language in context (Jansky, 1981) . Significant group differences were found by the researcher on posttest measures of on-task behavior and students ignoring teacher prompts favoring the treatment condition. However, not enough information was provided to calculate an effect size or p value. No reading measures were administered.
Reading and Behavioral Outcome Associations
To evaluate the association between reading and behavioral outcomes, studies with both reading and behavioral outcomes were descriptively evaluated comparing outcomes both within and across studies. This synthesis included 11 studies with reading and behavioral outcomes, including five studies that were group design and six studies that were single-case design.
Group design-Five studies used a group design and reported reading and behavioral outcomes. Three of these studies (Lane, Fletcher, et al., 2007; Nelson et al., 2005; O'Shaughnessy & Swanson, 2000) reported statistical group differences at posttest on reading measures with effect sizes ranging from g = 0.40 to g = 2.07. One additional study descriptively reported group differences at posttest (Gest & Gest, 2005) , and one quasi-experimental study reported nonsignificant group differences at posttest (Scruggs & Osguthorpe, 1986) . Of the studies that reported statistical group differences on reading measures at posttest, none of these studies found statistical group differences on behavioral measures at posttest (see Table 2 ).
In a reading intervention that reported outcomes descriptively, Gest and Gest (2005) focused on beginning and ending sounds, knowledge of letter-sound correspondences, phonics, word studies, and deriving meaning from text. They reported improved reading outcomes for the treatment condition at posttest. They also reported on-task performance by disaggregating data based on the students with the lowest and highest pretest reading scores (i.e., letter-sounds, word reading). The students with the lowest pretest reading scores all improved from the beginning to the end of the intervention in time on-task (total percentage of time on-task per student ranged from an improvement of 6% to 11%), while the comparison condition showed little to no change in their time on-task (total percentage of time on-task per student ranged from a decrease of 10% to an increase of 1%). For the students with the highest pretest reading scores, the authors reported (scores not provided), four of the six students in the treatment condition improved in on-task behavior, while three of the four students in the comparison condition decreased in their time on-task.
In a quasi-experimental study (Scruggs & Osguthorpe, 1986 ) using a peer-tutoring intervention, researchers did not report statistically significant group differences at posttest on criterion tests of percentage of words read correctly or the Woodcock Johnson Psycho Educational Battery (word attack, sight word reading, reading comprehension; R. Woodcock, 1978) . This intervention consisted of using modified versions of Beginning Reading I and II (Harrison, 1982) . There were also no statistically significant group differences on the behavior measures (Attitude Toward School; Marascuilo & Levin, 1968 ), yet they reported pretest to posttest statistically significant differences for the treatment condition.
Overall, interventions that utilized group designs provide evidence of improved reading outcomes for students receiving the aforementioned treatments. However, these results indicate that various dependent variables pertaining to engagement and behavior were not associated with statistically significant differences.
Single-case design evaluations-Reading and behavioral outcomes were reported in six studies. Furthermore, all six interventions included at least one reading outcome (e.g., fluency, reading errors, comprehension) where an increase in level was observed for all students (Lane, Little, et al., 2007; Lingo et al., 2006; Scott & Shearer-Lingo, 2002; Wehby et al., 2003) , with two of these studies showing positive gains in behavioral measures (Kamps et al., 1994; Lane et al., 2002) . In the Kamps et al. (1994) study, a classwide peer tutoring, multicomponent with reading comprehension intervention was implemented. Higher levels of reading comprehension (researcher-designed measure) and social interactions during the treatment condition as compared with baseline or withdrawal phases were reported. The pooled overlapping data points across students for the (a) comprehension measure was 51/81 (63%) and (b) social interaction measure was 35/86 (41%). In the other study with positive gains in reading and behavioral measures, Lane et al. (2002) found lower levels of TDB and higher levels on Dyanmic Indicators of Basic Early Literacy Skills (DIBELS) (Kaminski & Good, 1996) NWF when comparing baseline and intervention. Pooled overlapping data points across students were as follows: (a) TDB was 4/18 (22%) and (b) DIBELS NWF was 1/18 (6%). The other four studies (Lane, Little, et al., 2007; Lingo et al., 2006; Scott & Shearer-Lingo, 2002; Wehby et al., 2003) observed behavioral outcomes that included no clear differences in conditions on level, trend, variability, and immediacy of effect, while also having high levels of overlapping data points (ranging from 90% to 97% pooled across students per measure) in AET (Lane, Little, et al., 2007) and time attending and total inappropriate behavior (Wehby et al., 2003) . In addition, two studies had a lack of sufficient data points (<1 data point in any condition) to visually analyze behavioral measures (Lingo et al., 2006; Scott & Shearer-Lingo, 2002) .
Visual Analysis of Single-Case Design
Visual analysis, based on the proposed criteria by Horner and colleagues (2012) , was used to evaluate the eight single-case design studies and 19 outcome measures on level, trend, variability, immediacy of effect, and overlap. The 19 outcome measures included eight behavioral measures from six studies (Beck et al., 2009; Burke et al., 2003; Kamps et al., 1994; Lane, Little, et al., 2007; Lane et al., 2002; Wehby et al., 2003) and 11 reading measures from six studies (Kamps et al., 1994; Lane, Little, et al., 2007; Lane et al., 2002; Lingo et al., 2006; Scott & Shearer-Lingo, 2002; Wehby et al., 2003) . Outcomes from four studies (Kamps et al., 1994; Lane et al., 2002; Lingo et al., 2006; Scott & Shearer-Lingo, 2002) were excluded from visual analysis based on (a) data not reported visually and/or (b) not enough data points available for analysis (i.e., < 2 points in a condition; see Table 4) .
Visual analysis of level on the behavioral measures included (a) four measures with positive findings in the intervention phase (Beck et al., 2009; Burke et al., 2003; Kamps et al., 1994; Lane et al., 2002) , (b) three measures with results that varied across students (Lane, Little, et al., 2007; Wehby et al., 2003) , and (c) no measures that favored the baseline phase. Visual analysis of level on the reading measures included (a) six measures with positive findings in the intervention phase (Kamps et al., 1994; Lane, Little, et al., 2007; Lane et al., 2002; Lingo et al., 2006; Scott & Shearer-Lingo, 2002; Wehby et al., 2003) , (b) four measures with results that varied across students (Lane, Little, et al., 2007; Wehby et al., 2003) , (c) one measure with no change across phases (Lingo et al., 2006) , and (d) no measures that favored the baseline phase.
No change in trend between phases or conditions was observed across all students on a single measure in any study reviewed. Variability that favored the intervention phase for all students on behavioral measures (i.e., task engagement, TDB) was observed in two interventions (Burke et al., 2003; Lane et al., 2002) . Visual analysis of variability in data points across all the other studies, phases, and conditions were either equal or varied at the student level. Immediacy of effect analysis was available on 16 measures. These data suggest an immediacy of effect was present across all students in one reading measure (i.e., reading comprehension; Kamps et al., 1994) and no behavioral measures.
In determining the overlap of data points between baseline and treatment, 16 outcomes measures were available for analysis. The pooled overlap was 516/929 (56%) for 5 behavior and 11 reading measures, suggesting that across all measures of reading and behavior 56% of the data points during the intervention phase had a greater positive outcome than the greatest positive outcome during the baseline phase.
The pooled overlap of data points (low overlap suggesting larger effect size) for behavioral measures was 271/341 (79%). The behavioral measures included (a) time attending/AET with a pooled overlap of data points equaling 136/145 (96%), (b) disruptive or inappropriate behaviors with a pooled overlap of data points equaling 100/116 (86%), and (c) duration of social interaction with a pooled overlap of data points at 35/86 (41%).
For the reading measures, the pooled overlap of data points was 245/588 (42%). Only one reading measure investigated reading comprehension with a pooled overlap of data points equaling 51/81 (63%) and one measure investigated sight word reading with a pooled overlap of data points at 45/59 (76%). The remaining reading measures investigated ORF, NWF, or sound naming, which had a pooled overlap of data points at 149/448 (33%).
Overall, findings across these single-case studies included outcomes that varied across level, trend, variability, and immediacy of effect. However, for overlapping data points, reading effects were larger than behavioral measures. The pooled overlap of data points for reading measures was 42% as compared with 79% for behavior measures. In addition, the behavioral data points accounted for 53% of the total overlapping data points, yet only 37% of the total data points, while the reading data points accounted for 47% of the overlapping data points and 63% of the total data points.
Evaluation of Research Designs
The WWC determinants of study ratings were used to categorize studies as (a) meets WWC standards without reservations, (b) meets WWC standards with reservations, and (c) does not meet WWC standards. Of the seven group design studies, four studies were classified as meets WWC standards without reservations (Lane, Fletcher, et al., 2007; Nelson et al., 2005; O'Shaughnessy & Swanson, 2000; Strayhorn & Bickel, 2002) , and three studies were classified as does not meet WWC standards (Feldman, 1981; Gest & Gest, 2005; Scruggs & Osguthorpe, 1986 ; see Table 5 ). For the single-case design studies, two studies met the criteria for meets WWC standards without reservations (Kamps et al., 1994; Lane, Little, et al., 2007) , three studies did not meet WWC standards (Beck et al., 2009; Burke et al., 2003; Scott & ShearerLingo, 2002) , one study did not include enough information for evaluation (Lane et al., 2002; see Table 6 ), and two studies' classification varied depending on which measure was evaluated (Lingo et al., 2006; Wehby et al., 2003) .
In summary, while reading interventions tended to improve outcomes for participants on reading measures, they were not associated with improvements in behavioral measures. This lack of association between improvements in reading measures and behavioral measures does not change even if study findings are disaggregated based on studies that met the WWC with or without reservations and studies that did not meet the WWC standards.
Discussion
We reviewed the extant research on the effects of reading interventions on reading, behavioral, and social skill outcomes. Specifically, we isolated the independent variable to reading-only interventions for studies that investigated dependent measures of reading and behavior and social skills outcomes. We extended the findings of previously conducted syntheses (Nelson et al., 2011; Wanzek et al., 2006) by (a) including all students in Grades K-12, (b) broadening the criteria for type of literacy instruction, (c) including and systematically evaluating singlecase design studies, (d) broadening the dependent measure requirement, and (e) not requiring a calculable effect size. The findings from group design studies reconfirmed the findings from the previous syntheses, suggesting that outcomes for students participating in reading interventions have positive effect sizes for reading outcomes and small or negative effect sizes for behavior and social skill outcomes. The findings of single-case design studies utilizing Horner and colleagues (2012) criteria for visual analysis indicated little evidence in support of reading interventions positively affecting behavior or social skill outcomes with the exception of two studies (see Table 4 ; Kamps et al., 1994; Lane et al., 2002) . This finding was contrary to findings from Wanzek et al. (2006) , which, based on single-case and single-group studies of reading interventions, indicated the possibility of improving behavior and social skill outcomes.
The findings from this synthesis indicated that reading interventions tended to improve outcomes for participants on reading measures but were not associated with improvements in behavioral or social skill measures. The reading interventions represented in this synthesis included phonics, PA and phonics, phonics and fluency, multicomponent comprehension, and other approaches (e.g., FBA). Regardless of intervention type, improvements in reading outcomes were consistent. The majority of studies did not report improvements in behavior or social skill outcomes. In addition, when comparing the associations between reading-only interventions and outcomes of reading and behavior or social skills, the findings consistently revealed improvements in reading with no improvements in behavior or social skill outcomes with the exception of two studies (see Table 4 ) (Kamps et al., 1994; Lane et al., 2002) .
When considering the WWC determinants of study ratings, four of the group design studies were classified as meets WWC standards without reservations (Lane, Fletcher, et al., 2007; Nelson et al., 2005; O'Shaughnessy & Swanson, 2000; Strayhorn & Bickel, 2002) and three were classified as does not meet WWC standards (Feldman, 1981; Gest & Gest, 2005; Scruggs & Osguthorpe, 1986) . For the single-case design studies, two studies met the criteria for meets WWC standards without reservations (Kamps et al., 1994; Lane, Little, et al., 2007) , three studies did not meet WWC standards (Beck et al., 2009; Burke et al., 2003; Scott & ShearerLingo, 2002) , two studies had ratings that varied by measure used (Lingo et al., 2006; Wehby et al., 2003) , and one study's visual analysis was unavailable, therefore no study rating was determined (Lane et al., 2002) . However, regardless of quality classification, the finding of improvements on reading measures with no associated improvements for behavior or social skills remained consistent.
In summary, findings from this synthesis suggest that reading instruction alone may not be sufficient to improve behavior or social skill outcomes. Studies included in this study provide insufficient evidence of the hypothesized model that reading problems cause behavior problems (Hinshaw, 1992; Spira & Fischel, 2005) as the many methods of analysis showed that improving reading did not tend to also improve behavior or social skill outcomes.
Limitations
This synthesis has limitations similar to Wanzek et al. (2006) and Nelson et al. (2011) in that there was, overall, (a) a lack of total number of studies, (b) a lack of high quality of studies based on the WWC study determinants (IES, 2014) , and (c) methodological limitations (e.g., insufficient information provided to recalculate effect sizes). In addition, it is possible that some studies did not report the use of a behavioral independent variable in their methods such as the use of a token economy with some or all participants. The lack of studies warrants caution when interpreting the results from this synthesis. Methodological issues in comparing across single-case design studies arise as there is no agreed upon effect size calculation for these studies (Horner et al., 2012) , and with a limited number of group design studies that included enough information for a calculable effect size (n = 3; Nelson et al., 2005; O'Shaughnessy & Swanson, 2000) , comparing findings across these studies is problematic.
Overall, more research needs to be done in exploring the relationship between reading deficits and problem behavior to address these limitations.
Implications for Future Research and Practice
The findings from this synthesis suggest that further research is needed to adequately answer the research questions raised in this synthesis. Considering that (a) problem behaviors are one of the most reliable predictors of negative outcomes in response to intervention , (b) there is a negative relationship between students who respond to intensive reading interventions and problem behavior (Hagan- Burke et al., 2011) , and (c) a limited number of studies in this synthesis were classified as meets WWC standards without reservations, new studies with robust research designs are needed to explore the relationship between reading and behavioral outcomes. This relationship should also be further explored in Grades 6 to 12 as only two studies (Lingo et al., 2006; Scott & Shearer-Lingo, 2002 ) investigated the effects of reading interventions on behavior or social skill outcomes in older students. We also suggest examining the long-term effects of improved reading outcomes on social-behavioral functioning as the effects of improved reading may require more time to influence socialbehavioral outcomes.
Finally, future research could explore differences in behavior and social skill outcomes based on the type of measures used (i.e., direct, indirect) and the behavior measured (i.e., externalizing, internalizing, social skills). For type of measure used, direct measures (e.g., observations) were used in all single-case design studies and two of the group design studies (Feldman, 1981; Lane, Fletcher, et al., 2007) and measured either externalizing behavior or social skills. Indirect measures (e.g., teacher survey) were used in the remaining group design studies with only two studies measuring internalizing behaviors (Nelson et al., 2005; Scruggs & Osguthorpe, 1986) . Differences in outcomes between single-case deign and group designs could be based on measure type and/or the behavior measured as direct measures of social behavior have low to moderate correlations with indirect measures (Cost & Simpson, 2004) and externalizing and internalizing behaviors each have unique behavior patterns (Hinshaw, 1992) Michael Solis is an assistant professor of special education in the Curry School of Education at the University of Virginia. He is experienced in running experimental and single-case design studies. His line of research focuses on vocabulary and reading comprehension interventions for students with reading difficulties in Grades 4 to 12.
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Roberts et al. Page 22 Table 1 Behavioral and Social Skills Definition.
Behavioral Externalizing Behaviors that are directed outwardly at the social environment (e.g., opposition, defiance, aggression; Internalizing Behaviors that are directed inwardly at the individual exhibiting the behavior (e.g., withdrawal, depression, anxiety; Social skills Social skills The behavior(s) that are performed after being taught and learned (Gresham, Sugai, & Horner, 2001 ). These behaviors include three domains: (a) social interaction, (b) prosocial behavior, and (c) social-cognitive skills (Cook et al., 2008; Gresham, Cook, Crews, & Kern, 2004) Roberts et al. Page 23 Table 2 Overview of Group Design Studies. Low across all phases Low 3/9; 2/9; 3/8; 1/9; 3/6; 6/6; 2/6; 1/6
Sight words
Mixed across all phases Mixed across all phases Mixed across all phases No 8/9; 2/9; 6/9; 6/8; 6/6; 6/6; 5/6; 6/6
Note. DV = Dependent Variable; mixed results varied by student; NWF = nonsense word fluency; ORF = oral reading fluency. 
